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Bulletin of the Bureau of Standards. [Voi.6, No.4. is partly, at least, due to a lack of clearness in the perception of the physical relation of the various photometric quantities.
The Illuminating Engineering Society appointed a committeeô n this subject something over a year ago, and it was due to my membership in this committee that I was led to give the matter careful attention.
The following paper is an attempt at a systematic discussion of the mathematical and physical relationships of the various pho- That is, for a unit sphere^the intensity is one-fourth the quantity of light on the sphere. If the distribution of light over the sphere is not uniform, the mean spherical intensity is still one-fourth the total quantity of light on the sphere, as it is also for a disk. In other words, a sphere produces the same illumination at a given point as a disk of the same diameter and same brightness placed so that the radiation from the disk to the point is normal.
EXTENDED SOURCE-CIRCULAR DISK
Let dS be an element of a plane radiating surface of brightness b, defined by the equation 
The cosine law is assumed to hold exactly for both surfaces.
To calculate the illumination due to a large circular disk of brightness b and any radius a on a small plane area P^, normal to the axis of the disk and situated on the axis at distance r from the disk (see Fig. 3 The brightness 6 of a source corresponds to the surface density of electricity c, and the total quantity of light over a surface is, in the same way, the surface integral of b. Thus Q=fbdS ==bS when b is uniform over the area S.
In the case of a sphere, the surface S=4Tra^. Therefore, for a spherical source Q=47ra^b, whereas the intensity I=ira?b. That is, the intensity 7 of a spherical source is one-fourth of Q, and is equal to the light on a disk of radius a and brightness b. That is, the intensity of the sphere is equivalent to that of a disk of the same diameter and the same brightness for points at a great distance. (Fig. 1 2) .
Hence w^e see generally that the luminous flux due to a surface (Fig. 14) into elementary solid angles.
The illumination due to the surface subtending an angle co is independent of the distance from P, and hence it will be irb for the total angle 27r on either side of the surface at P, no matter where the surface is placed.
The same is true, therefore, for the space between two infinite planes of brightness b. The illumination is irb on a sm-all plane at Pj, P^, or P3 (Fig. 15) Blondel.
